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EREREY 77 vy Vi TREEF Y F [V 22 255 — «RIf TB] @
ERMETHE Y V7 7 > ¥ iSRRI o HER

HHEREEY - BHTOAY - REFEED - H)1mz?
IR A TBOE N NIRRT L S PR R v 2 — BRI~ & —
DRNTATEE N ENDRRASI S PR e v 2 —  ERRRER
DMNTATBUE N ENTIR GRS AR Lol ERRRR R

CER23 98 H3 HZAT k23412 A 24 HAZE)

Zal, bhvbAdy = 2 25 5 — «Rif TB (Line probe assay: LiPA) O ¥ #5522 & HEH
3N3 Y 77 vy Y (REP) IMERALIRI OGN 2 MET L. Mt v 2 —CHiBlABL S e
FEEHE O BRI D D REERGME T & - 72 753 MK D 5 % LiPA T 147 72 HEilE 2 72 © & 72 750
FRAARIZ D\ T LiPA ¥ SEEIEZ PR OG5 R % FLi kgt L 72 € 2 A, LiPA TRFPEEMEY s
72 715 MR 7158k D T X T e it ¢ S 07z 35 AH R D 358k D 5 b 33 ¥kHS MGIT-AST
FEHR e —E L7z, REPTERED 5 b 6 8kAHS REP B, 27 MAs LA EFE%E (MDR-TB) €
7D, LiPA ® MDR-TBJH1#1377.1 % (27/35), MDR-TB % 51 ¥ & 3 2 J&E13100% ¥
motze [HFy MIBEYIRBEERIT->BETH, W0 OMMEEE FAR Y BIIC KT
Sl o IGEBR NI, BHEUNOTDLREEARMERI T LT O RN Y RS % — 3
moohic, LichoT, FAFy s OMHEREHEL, BRERSEROMERE» HkRa
IS 2 P2 H 2 L DD, HERHRICET 2 MDR-TB2 2 ) —=> Z7'¢ L TOHMM
PR S NI, —7, LiPAZ44EM O D & Wil 31 2 #%E O RFPHifE N &% — > %
Z O OHUR ¥ ISR O HEIASTTRE T & - 720 Ut v & —I2 B 2 FFY oS
F=R L THIREE R, T2 e LTEEEEH 3 ¢ Bbni,
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B 3 L5 > MDR-TB B 3 AE S Ex R 940 /7
AD33%TH 5 vHESH (WHOHERD?, HHH
WEHEILE T & 2 FER O TIRKE V. L
b M TR PEAS LR O BEII AR S T B i T
HIsc Pl 2 T 237280 6 &, MDR-TB O F 5§
e WY 72 i B R =R S B O,
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12, IO MDR-TB ¢ HI5E S Nicia, 2 X9k
HOBZMHE Y LTS b1 MANRZ A 2 17
DRFIUER S v, MICHIE S & 2 Ml i 22 Rt
WD T SRR MR SR 2 T 3 2 88, K
ZHHEIC BT, HIFE 2GR O BRI 2 HE
WY BHRETHCLNE T LA 2L ¥ b 2I35%ER
WIE—H LR wicd, BENRHESHEY 722,
FERLIR O FEANM M 3 SR Lo k- To &8
BTrrEZLNTVE, ZhETHL2ICE> TV
2 HUAERSE O FAN M ¥ e o a T AR ORI
ECAHBEE SRS S TH Y, I SEFIEZ 5]
ETERr LT, IS 2B IrBEEVHESH
T3, Z2O—D2WPCRE Y N—=2Z21A4 T Y &XA
Y—varvrPWY ANy —-—77vtA
(LiPA) TH Y, AFEZICHALIFY F V=2 2
715 — « Rif TB] 13 % O\ 0K ¢ R D 28RS
INTVEY7, Me v 2 —TRFAF v b %2007 4EH
LV—F VRREISEA L, WKL O OEERIIC L 2
Y7 7 ¥ ¥y v (REP) iHHE AL Y L CH
W25, FEEE, BEOIRREIC & > THRINT & 2/
IR 258 2 Z X 206, WL DT DD 2k
MM D WT DO LIPAOH MR RS 2 B2 H -
e FIo, n—FUBAEY L GEHT 3B, KED
BERRRAIS R L T&E LT 7 — 2 2 BN Ui
bNG e REERE FEETH Y, FRCHiEERE
IS SR E A S 2 OIS 2 2 N B4 F
DWEPRECZ DL, REOGSEMEIC T/HE L
BFUEE SV, FDDIE, HERIERORY
BRANRIZ L, & D BERISE O FERLER 0 73 BESE & S0 Y5
1EH 2 KM S8 2 720 O R EMN 2 72 O 30E »3
WETHZ Zen»b, SEOWFRIARZ 45/ ¢ L
2o L2ob, YUrrx—i3, HRERORERy
ThHY oI & —IEHERED E B 2 11 2 5 KB
T OSSR O—o T, HUROEEEY — <1 5
2REIRELEHEL T2, Lcd->T, [[AFy FD
RS & Hilskic 31 2 REP MRPERS R o HEH 53
A[RETH 2 Mt L 72,

MR HE

PUES
2007~2010F D], Yt > 2 —IZHHEARBEL 2 &
HHOR CHEEBHRMRA (HOEE) BBk, BACTEC
MGIT960 > 27 & (HAXRZ b« T4 vV )
CNIKY B (o 5y 2) 2 He CEsmaiat
¥ 75 O BRI A 2 I L Tk S U I3k
DIERPEZ DT E753HIKD 5 b LIPATT

53 75 IR & AR © & 72 750 A B S Y L tc, ARWFSE
T3, LiPAGBIKGERR CERE 2R T O L
T, BHBEERETIRE RS 2 2 v @Ees?,
PCR MRS EIE SR Y T 2 MADESCHE D 21 &
DRI T T 28ME "o, WG, B
YDA D B 2R LIz, 2o DMED S
L, 7YFYAT A aANZFY T LAY LS O —
VA (Mya s XATT AT 4y R) & B EEE
FEVI DG & 178 0 o T2 AR & R < 746 BRAAISAERLTA
B FE SNz,
FEMKIZT T LY v7 (HKES) CTIAMR,
YR U 72, NaOHEIZ & 9 WiALER 247 MGIT 12
TREZESh, Bonk7506kEF v €Y 7TB
(Y v ) HCEBERCAE SN, 27,
HEEE ORIESEZ, EHOPELRLPNBA? Lo
HE v/NIEH o an = —IROME T - 12,
FRIRZHRE

AWFFE T, AR % v 72 BACTEC MGIT960
AST (MGIT-AST: HARZ k¥« Fa v F vV y) &
FERNFSZ R A ORE Y L, 558 © 7% - foffkic
FLUTRFPE L UA V=7 Y F (INH) ORSZMEH)E
#1720 REPIE ¥ HIE S huickkioxt L TiaZIfk
RETHE2 T2y 2SS (HEAEY—y—Y—) 217
W, SR RAZ MR ¢ LiPA OFE RICTREEASS R O N
rHEICOAT B 2 Iy 2 MTB-1 (M AUISE T 3)
i MICHIE 217 - 72,

LiPA

Mitkiz7 > 7Y 27 ODNAHIEK Z FV, ¥ =/
2 # 7 — - Rif TBIHIEAREF v b OME2 7 v 711
Bk~ vy AR ERE LT, R
50 ul P DNAfl K % 20l ic BS 2 L, BIE 217 - 72,
{2 7w 7 2 IR BRI E I HE L L C PCR & 52
L7z 150 N HEIEEYIGHEINA 7V EE (v
F 7 r vy kNS-4800) ZF VTN, 7Y A X %17
s

rpoBERF D — U T Xt

REP it PERS R B 120 LT, Kim & 0 S5 He L
Ty =2y AR E 1o, 794 =—t v Fid
MF (5'-CGACCACTTCGGCAACCG-3) ¥ MR (5'-TC-
GATCGGGCACATCCGG-3") % i\, hot spot @ 81 bp
% BT 306bp D rpoB LTI % 3,500 Genetic Ana-
lyzer (Applied Biosystems) %\ Tt L7z, Hoh
7o F— ZIEBlastfHTIC & b, F— & N— 2 ¥ LR
RN
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FDIRIEICKT T B LiPA D1EEE

750 B A 50 A DSE LIV DT IRATH Y, <
N O T TR B ¢ Ak 12 BRI 72 LiPA D5 A3
156 17z (Table 1),

LiPA ¥ FHIRZHRE & DL

750 AR 33 844 13 LiPA 72 & T8I SRS SZ ME M A
(MGIT-AST) TRFPIifE, 23156 D5 6278k DH
SKE#K 13 MGIT-AST CREP, INH ¥ (2 it P72 H MDR-
TB ¥ H|7E 3 N, & Y 6# 1k H K # 13 MGIT-AST T
RFP O Al ¥ 72 O BHMHER ¢ HIE S i, 2o
DHRHRIZTRTY 28y 2 -STHABEORS T
Hotzo =), 7158AIZ LiPA T RFPIESZME, Hisktk
13 MGIT-AST T & RFP, INHEZ ¥ S iz, #22
K1k D & LiPA T REPTif 1%, MGIT-AST T RFP, INH J&
ZHeHESH, o 02BIAD S b 1A (103)
DOHBEFRIE Y = v %y Z -STREPIME, INHIEAZ
¥igolz, UL, 582 1Kk (71) oHSRKIZY = v
8w 2 -STHREP INHY bEZM e holclcd, &
vrovan=— b L7z 2@EHEE H T MICHIE L 725G
B, RFPI0.06 ¥ 0.5 ug/ml, INH {3 0.125 ug/ml O i &
B oz (Table 2), L7cd3-> T, Wik (71) HkHKE

Table 1.

g i o MIC % & 2 RFPIEZ MRk v Z 2 o iz,

rpoB > — U T RfRITFER

FEE M (71) ¥ (103) 2 EC A R (a B

VIS 533ICER YL, 7T O BEREYMES
REPIifMEAEMIE T H 2 2 ¥ SR S iz, LIPAT
RFEPIHME € & 4172 33 Mk IE LiPA THH O 7' — 7'

D AERZRBDID3, 2K ;v—71yxﬁﬁ$ﬁﬂ§
BOZEPED LNTz, 2 FY511ICRIBE 5261028
F [ 3 F 526D HishSLeu (AS4)) ’i’p,u?i)f’Mﬁﬁi
(648) 13AS4AD A E L O 2 —v e LTSN, B
& (761) 122 F > 5130 Gln A5 Alg ([ F v TR
HOASI XX —>), 2 F 526D HishPro (AS4) ¥
B ABEEEE L TWIcHASL N2 — 2 R L, BIGT
2N 2 R o WY § 2 LiPA 7' — T IERE 72
Oz — 2 R8> - 2 (Table 3)o —/7, Bartfai
5YRHEF Y FTHMIHTE 25722 FY5130DGIn
DLysICARZ b O 1K, SREIASI S 2 — v IR
L7

& =
RFP it ME 13 A5 O RNA SR - 7 2= v
% a—F ¥ 2% rpoBii s Lo 2R A L ¢ s~ Y

Results of LiPA compared with culture in detecting MTBC in primary clinical specimens™

Clinical specimen No. of specimens LiPA pattern(s) (No. of specimens)

Sputum 700 S(668), AS1(3), AS4(4), AS5(2), R2(1), R4b(2), R5(20)
Gastric aspirate 26 S(25), R4b(1)

BAL 10 S(9), R5(1)

Abscess 4 S(3), R5(1)

Pleural fluid 2 S(2)

Biopsy specimens™* 5 S(5)

Urine 3 S(3)

Total 750

*: MTBC excludes 3 specimens containing substances inhibitory to the polymerase chain reaction (PCR) or PCR-equivocal
results by LiPA. LiPA, line probe assay; MTBC, Mycobacterium tuberculosis complex
*% . . . . . . .
: Biopsy specimens obtained from miscellaneous sites including lung, lymph node, and pleura.

Table 2. Performance of LiPA compared with the MGIT-AST as a reference method for 750 M. tuberculosis strains

No. of isolates with the following MGIT-AST* result

LiPA result
Susceptible Resistance
wild 715 0
Mutation 2b 33

* Drug concentrations, 1.0 ug/ml for RFP
b One isolate (71) was susceptible, but other isolate (103) was resistance by proportion method based Ogawa-egg medium
(Welpak-S) in Table 3.
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Table 3. Discordant results of MTBC isolates by the susceptibility, LiPA, and DNA sequencing of the 306 bp region of

the rpoB gene

Drug susceptibility testing (MGIT-AST)

Sar'nple LiPA pattern ~ RpoB mutation(s): Allele***/Amino acid change
specimens Rifampicin Isoniazid
71 Susceptible™ Susceptible AS1 511 (ctg— ccg)/Leu— Pro
103 Susceptible™™* Susceptible AS5 533 (ctg— ccg)/Leu— Pro
648 Resistance Resistance AS4 511 deletion/Leu; 526 (cac— ctc)/His— Leu
761 Resistance Resistance AS1 513 (caa—cga)/Gln— Arg;

526 (cac— ccc)/His— Pro

*: Susceptible by MGIT-AST and proportion method of Ogawa-egg medium (Welpak-S), but the MIC of 2 single colonies

from the isolate showed 0.06 and 0.5 ug/ml

**: Susceptible by MGIT-AST, however, resistance by Welpak-S

KKk,

DB B T €D Musser' I & Y W S, rpoBiE it
DaR>r507»5a Rr5332 TO2MHDT 3
(81bp) I A REPIHIER DFI95% DT ZH L T
722 ¥ 5 L hot spotfHIK € EF L T2, T Dhot
spot I DA 2 M4 2 LIPAIZ 2~V v 7 L0
MR BN 7 0 — 7 ORI & 2SR O A E
¥, SHFHOBER 71— 7 (S1~85) ¥ 4fEfHD 2 F
71— 7 (R2, Rda, R4b, R5) DFEIC & Y iR BE
D[AZE ¥ RFPEZMHIE # [FARFICIT 5 S ¥ 3T E %,
L2 bR A D b OHIE L ATRETH b, 1BEHEH %
FHICIETE 2 2 ST 3,

LiPA (OS2 T
ARWFETIIIEBE L ORI LT b LiPA/ S % —
v eR, AFy FOLCTLAELS RS N,
LiPA DEIE B B LR, RO HEHE LA
BTH o1, WYL EETT-ThH, HEBOLHR
FAET 220k DS 2 — U BIEL (B o h -
720 EBOERE LOWE, BFOERICEVTEL 2
HORE 2L —YayO2LIcffE ) FELRZ L OHD
{RAE (genetic heterogeneity) 7°, 2FfHOZHL & (¢ Hf
DE/ IR —FNVRBEBFEL TV 2REDBEZ LN
2o MR SEFNM RS % 0 S o 5 TR IR S
H, LINTOEESAREYTH 25502005, £hl2
#e bBEIKEROIEO R VEETHI L L,
V=2 LY ATELNIATRINIG U iR v
VI =T THoTz N, MmruF YT 4 —
FLOWM—0EKTH 2 AREMES S E 2 LN,
L2 LA 5, LIPAD IO & 5 2B WS »
5HEETE BT, W opn FNAEFICOVTEH
F v MIMEFEREDS TSR TORCER» S, &
®Bby—2 Ty AT OLER N 2 — > ¥ REEOFEDS
R—V BRI =2 Ih e Bbnd, —

: E. coli numbering system for B-subunit of the RNA polymerase'*

)

77, LiPA® 7'n — 7S5BS A R FIET 256
(AS5) IZ 71— 7 Rda, Rab ICHIGMER SR 63 &
EBHotcH, ThE T —TH4LSHIIHINT B
DNATHIK D2 AEIC L 2 b Dy ST (LiPA
EFHESIR, bhbhid, Zok5#EFy b
DOMEPER 2R L7z 5 2T, BIRERSER O
FERPEZEL TREMCHINZ § 3080 3,

I 512, LIPADE AIZ & - T AR FHAERRS C 7
TNV ATDT—RCEIGDOELZ UM TE, ik
WEECE O F = v 2 iEpiab Sh, IitsEEncs
OB AEREBEOEEESE Lic, Frie, 77V ar
THIMEANRE ¥ 72 o 72 4K 13 LiPA © RFP B2 PG #%
ey ER»Eohic, 230, EHROMELY O
HALAIGET 2 22T, 4 % CTunknown’z £ % OJEH
WX LT, & D IEMRERSE NS ¥ b IR
IR HEICRITTE B e SRR S N, e,
MDR-TB 7 ¥ SEHEZ M AR o+ HE L
O LR I RIFEHITE T H REP 02 R
ENHEETH D, MARE N LTS 3,

ARIBER K DIBGYE & 5| St & $HRIEAT H 2 K5i%E
OMELEZ B S 2 121E, FREERY —< A1 5> 21 &
BRI AR LS 2 CIT) C e PEETH 3,
WHOZ, BFRDEERY — A 5 v 20#EE» 5,
RFP BRI O B 5 553 % DAL % 78 2 Hilsic
F WV TLIPAOMDR-TBD R 7 ) — = ¥ Z{SHER 13K
TT 2, CHIEL T3, AR S
N7 T NTOR-MKELSS08ED 5 5, MGIT-AST ©
RFP HUM PERS R € HIE S e iRz 64k (04%) T
H o1z, SEINH Y L2750k 4K § 5 LiPA D
REP BZ M FR13100% (715/715), REP (i d
1394.3% (33/35) Tdh -7z, %72, LiPAlx MDR-TB27
Mk T X CERFPINIEC BTS2, [H
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v FOEVEEDRED L, MDR-TBZR 7 ) —=
> OEREED RS S N,

RFP T MEAEIZIR R D HER

AT (2007~20104) ™1, Yt > % —ToHf
[FE S N7 A RL T ©SRARZ M A & BT & 7
1,550% ® 5 5, MDR-TBT & - 72 ¥k 1358k T H b
(3.7%), REPHILMIPEASELIA & & 1 T REP i PEAi#%
BilZ 648k (4.1%) TdH - 72 S EILIPAIC & Y REP it
M v fERET 3 T2 HER (4.7%: 35/750) ¥ HEEE L T H13F
FREETH->72 2 ¥ » 6, LIPATRINLAERIZY
+ v & — &AM o MDR-TB % & € REP i1 5 k%K
MEBBURAKML T2 IR IN, 12,
[E D b B S N KBRS Y > 7 ov (1997~
19994F) %G e LT\ 3B 6 o LiPA OfE 2 ¢
1, REPINPERSLC SHEEICAR SR o hica kY
13 Ser-531 (54.4%), His-526 (7.8%), Asp-516 (10.7%)
TdHo7eh3, 3.9%DHIZIE hot spot I DA TR D
LN o 129, 4 A0 RFPI AL R O 70 B
BIE2a F U531 E 5629 %, 52678 B 238.6 %,
51622 %L ¥ hot spot BN DZEFUZ 0% TH o 7cs
NOERHBSEEOZLIcOVT, b b A A
EET B0ENH ZH, WOBENE (74 v Fx2R)
PALT S8 2 45 O AT S O =2 6, @i
WO IRME (74 v bR azxb) BRI
25N BEMD MRS e L TESICHERT 2 v )
EZOICLEHTANETHA I, FFHICRFP D rpoB 2
K > 531 0 28 BUIINH I P b s R AS B TR S 380 3
katGDa K315 DR v |2, oZeRzssmictt
R74 v 3R 2R FOEERTH B, Yt
2 —THrBES B FERLIE D 80 % DAL A3 b SRS AL
THH?, L HMDRTBD rpoBa K ¥ 531 DZ R
720 NCkatGD A F 3150 ER L AT 3 Hfkd B
BThrPehs, SH%5EkSMEEE AR
OHBUEE 2 BT 20 ESH B EZ B, Licho
T, LiPA O#k&ENY 72 3 113 REP it M AE 72 R o HY
BUEE O R ¢ I PERS LRI 2 HE 3 2 5 2 THAT
Hb,

F r ®

Lt v 2 —IIB 2 4FEMOLPAF IR 2 &,
[l ¥ v b o CERME C REPIERSRIR I O HEH A
R s Nz,

#OE AWITRICHIY, Yk xRN v
& — BO—HETE, FEEKRRER DB K
PHETHERBE (MR AARER S oo L 2
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Comprehensive Evaluation of a Line Probe Assay Kit for Rapid Detection of Rifampicin-

Resistant Mycobacterium tuberculosis: Clinical Performance and

Inference of Infection Occurrences

Shiomi Yoshida,"””* Motohisa Tomita, ? Mika Kihara, ? Hiroyuki Kikkawa®

Y Clinical Research Center,  Department of Clinical Laboratory, National Hospital Organization Kinki-chuo
Chest Medical Center, 1180 Nagasone-cho, Kita-ku Sakai, Osaka 591-8555; *Corresponding author
% Department of Clinical Laboratory, National Hospital Organization Toneyama Hospital,

5-1-1 Toneyama, Toyonaka, Osaka 560-8552

We evaluated a line probe assay (LiPA) kit, which was designed to identify Mycobacterium tuberculosis complex, and
to detect mutations related to resistance to rifampicin for rapid detection of MDR-TB. A total of 750 clinical specimens
from pulmonary and extrapulmonary sites were tested with LiPA directly and drug-susceptibility testing. Sequence in
rpoB gene was also performed to 27 clinical isolates with both isoniazid- and rifampicin-resistance, and the LiPA could
detect rifampicin-resistant TB in 35 specimens. Compared with results of LiPA, drug susceptibility testing and rpoB se-
quence, several discordant results were observed in 2 rifampicin mono-resistance TB strains and 2 MDR-TB strains with

H AR AT A M RS

Vol.22 No.1 2012. 47



48 AR - fth

rpoB mutations. The LiPA was more than just useful for the detection of MDR-TB from variable clinical specimens, al-
though the LiPA caused rare nonspecific reactions as the appropriate situations or correct operations. It may provide
clinical managements and summarize the evidence of molecular epidemiology of rifampicin-resistant TB.

48 HAREEIRMEYIFHEEE Vol.22 No. 1 2012.



